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(54) OPTICAL SYSTEM USING FRESNEL ZONE PLATE 

(57)Abstract: 

PURPOSE: To secure sufficient chromatic correction 
effect or refracting power, and an excellent image plane 
contrast even when the minimum pitch of a phase type 
zone plate is relatively large. 

CONSTITUTION: The phase type Fresnel zone plate 5 
is provided and the Fresnel pitches or Fresnel pitches 
and blazing angles of the optical axis peripheral area C 
and its outside area P of the phase type Fresnel zone 
plate 5 are so set to obtain desired refracting power by 
using high-order diffraction in the outside area P as 
compared with the optical axis peripheral area C where 
luminous flux from a body which has a relatively small 
angle of divergence is transmitted. 
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11] yu^jiv-yz^u-h^^L. 
'j'O^mm^^nx^^^ct^^Wit'r^yu^ji^ 

[00 0 1] 10 

^jt^y ut^;py->yu- h ^m^^tc^'^mzm'^^. 

[0 0 0 2] 

s i n 0 * - s i n 0 =mA/p 
mUH^O^ST. 0. ±1, ±2. ±3, ± 
4. • • -T^^. 20 
[0 0 0 5] (1) ^^6. ^(DM^mmk^i)^ 

^<f3i^t^<i^^:it^7ikiyX^'^^. —tSiOyt 

^iSy7.\t^^i1yX^^^XJE0i^Wi^^'^. ^(Otz 

(D^m^^t^^^^niz^ om^-^rirzu>X(Dffm 

rnXhD. 4$^¥2 — 1 1 0 9-^lc43V>Ttl. KrFX 

^zy'^u-^^ytMt'r^:^T-y/'^\zmm^n^wm 
Bu>X(Dmi<Lm\zyu^)iy->:/u-h^m^^x. 

n^yu^)vv->'X]y-h\t. ^u^^mjE-r^fzisb 
\z^-0'A^(D\Mtjf^mm LrzJE<Dm^ti^^'r^ 
x$>^. ^-'A^o^mm^mm-r^m^. m-Ammim 

^nf)mmo>hyxh^&T'^i^^mmty3i^rzi^ 4o 
\z. i;*. 2:ktm'oitm:.(j)M^^^mm^^^^n 

[00 0 6] 

mmiim^i'^otr^^mi t:z^x. yu:^)iv 
'h^^':>yv^-^)W->XV-Vif^'&mzU^. -eoD- 

y\^^-)\^'/-y^v-v\t. itmi^^^m.-nmzn 

ti^oX^M\zyV^)\^\±vJ'ti^f\^-^<U-:^Xfi<if^. ^ 



y u^jW-y-Xu- h^mi^'^x&um^mjE'r^:^^ 
ti^m^^nxi^^. 

[0 0 0 3] yu^ji^v-y-Xu-hiz^^^Bcomix 
(mmx\tm^tno^tx&^f}K *%igic*5(/iT 
\t. yu:^}iv-y:fu-b^mmuyxtmmu^iK 
^^^'^x\mm^^mTtbxmi^z)U't±s mi 
nm-t^m^xmrntmo. ) ommit. mm^j'\z^ 
^^mmm(Dmmtmcx$>o. yu^jw-y-xu- 
h(Dmm\zn'r^xsi^mf^ e t^mytm^ e ' t\t. 
m^ii'!'0^^}:iy^\zm^'r^yu^)Vb:y^ (mm 

o^-rztij^xt^. 

[0 0 04] 



(1) 



ic, yu^-)i''J-y'Xy-ho^mvrtif)^±^nri\t±t 

^m]E^nvrz^\z\t. m^byu:^)i}dy^\tbum^ 
T0Wim}dy^f)h^^x$>o. umtm^xmrnx^) 

[0 0 0 7] z,<Dj:^f3immjs.\zm^. :^^m\t. m^b 

X s ^m^-r^ z tfj^x^^y v^)W-y^v- v 
m\^^tz%^^^wm-^zh^^^h^^^ 

[0 0 0 8] 

'^<oyv^)W-y^v-V'^m^^tz%^^mt.. yv^ 
%m^^L-iL\.x. %mm^mz^-<x^(r^^m 

j'%\.< \xy v^^)\,\iv=^h'Xv-'j4 y^wwc&^ 
t\x^^^^t.^^^h't^^<r>xh^. 

[0 0 0 9] 

^^mo>yv'^}W-y^v-v^m^^tz'm^ 
mz'o\^^x. ^x^^mzx^x^^-t^. m\\z^^^ 

X. Wtm^^T^X^. 2. 3«ifeft:i;0^e>;0^^)S!-&e»n 

^%%x. it%2\mv^\(o^'im^%^^^. ^S3 
mt% 2 Q^^SrUx 0 '^mx^x^<Dm^%%m'i^x^^. 
4 \%^(r>W^mzyv^)W-y^v- v 5 ^^-f-sft 

^VyXX. ^#:icD|fe$tfeS9(Cgj^tTl.^'5o 8tt 

7 u^;uv^->y h 5 \zw&\^xmii^nx\^^^WLy) 
[0 0 10] yv^)VJ-yxv-v%\t.^Q^mt(J>% 
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->p\zi^\.^x\t. it^mM'Ao^m^mmLxi^>x 

^mmitLxmmtt$i^V->PO\fy^\t. m2/m 

im\z±^<u^ctt)t^ (1) i)^^m^f}^x3b^. 

Iz-hcD^^t'lf^. 2fg;^^<;^.j:-5o ^^\Z. m2 = 

[0 0 12] $T> 'J->p\tM'A\Bim^mmvxu> 
xi^m^^^ii:x^^^ft^. Mm^m^v->c<D^^ 20 
\z0:<t^::t{m'^mmx$>r). ^m^m\tv->c 
\zit^x',^^z.t\zu^. ^(D^mnm^Kt-r^ts 

(v->p^mom^i^^^^x:^)i^) X (i-K) • 

(2) om^yUT^i^r). ^Sf9co^:3> 

yp^mom^f^^^sox^^^jv^it. ^M2(dx^^)i 
^\z^t^XBmmz^b-^\^\ rr^ib'^. f^i^wzx^^ 
^^^m\t. o'A^mmm(DMm^^m\zit^mm^ 
\z^t^^rz^. ^x0O'Ammyt^^tsyt^2<Dj::^^)i 
^fcit^T. o'A\B\ixyt^^<'^^tji^^v->p^mo 30 

oT. s (2) x7jk-^n^mw^(o:c^)i=^\tmmMm 

[0 0 13] rs:^. ^m^m^Mi^^TzisblZ. 

tti^tKD^WAmz'^orcnm^mm-nu^^^ ^ 

ri = 30.4054 di = 8.0000 

T2 = 355.8106 dz = 1.6000 

ra = 28.7353 da = 8.0000 

= 40.6480 d4 = 7.7000 

rs = -97.0751 ds = 2.6000 

re = 15.3467 ds = 4.3000 

r? = 00 d7 = 3.7000 

rs = 00 ds = O.OOOO 



4 



3 <Dm^m.mz\t^, 2 (Dmrn-r^m^omm^ii^ 
±^<ts:^ftisb. v->p<Dmmw->c\znLxn 
nm\zmm^n^o -rrsit^-^. mi^m^tji^j-ypom 

\t. u>x^<Dmi&mzm<i5ii^m.^i.\^\ ut^^u, m 

^\zzmL\>k±.\z'j->^m\^xh^\^\ z(Dm'^\t. 
'¥'bmz^^x^(DA\z<^m,mx\t^K^WA<Dmyx^ 
mmh. mmmt^<^m\\z^m'r^mm\z^wtLx^ 
^WA<Dm^^fmL'Xi^>x^m%rsf^'&^^o\z'i' 

[0 0 14] 

[^isi^j] i^^mz^^yv:^^)w->^V'-h^m^^ 
Tc^^rno 1 mt&Mom^m^m 2 \z. ^<D^6^u.±m 

^£03fC^-r. 1 UlKr FX^^v-TU-if^^ 

m\zmf}^tirzu^^)v. 1 3ti®a*(cH^^n^c^x;v 
1 4\m/b&mu>x<Dm&m\zmf)^nftm^^mo. 

H 1 5(^-gB^£^3SWt3ffi:^UT^UTfe-6. c:ogU5> 
tl, ^/■">C<l:^/->PcC)i^^g|5i:;^;5. 
[0 0 1 5] fi^?g^^^l Oti. fl3>L^&:g2 4 8. 3 8 
nm» K:iti|i0. 35nm(2 48. 1 9'>-2 4 8. 5 

4nni) (oytxu^^jui 2^-mummx'sm^^^m 

^->^^j:;\i 3±»ci/5f&(cffi/hLTSj^-r'£>, 
fi|/hSjS^U>Xl iCDWalSNAtiO. 35. B^giJIK 
ti^^XAl 3±T<f) 2 mm. 1 2 W>7:^ 1 

mt(Dmm\tis 6. 0 3 8 3mm-cab'5o m^m^u 

>Xl l(DU>Xy^—:^\tA<D^-l\Z^'rmOX$> 
0. ^<Di^Lmm^m4\Z7f;'r. ^-It*^. r 

1 \t. f^i^m^omiz. n i #gou'>xM<5Dffi^4^ 
& di \t. ^m^^K}m\z. miWrB0u>xmRzs 

<DM^^\t^- 2 \Z7n'^^ 
[0 0 16] 
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[0 0 17] 



= * 


d« = 


3. 2000 




0= -17.7780 


di 0 = 


15. 2000 




1 = -23. 6230 


dii = 


15. 4000 




, = 01 7700 


a 1 1 - 


16, UUUU 




3= -90.9941 


di3 = 


5. 1000 




4 - ^0. LKtOO 




10. 6000 




6= -58.4030 


di 5 = 


1. 6000 




_QC 7Q1fi 


di 8 = 


8. 5000 




7= 38.9539 












10 




-2 










mm 






* * 


248. 38nm 


1. 5 0 8 3 3 8 


1 0 0 0 1 


24 8. 1 9nm 


1. 5 0 8 444 


9 9 9 3. 3 5 


24 8. 54nm 


1. 5 0 8 2 4 9 


1 0 0 0 7. 44 



30 



[0 0 18] S-llC*5ViT, ll9Me<D*(i#i*M"C 
Z= (1/2) XI. 567779X10-9 X 

[0 0 2 0] ^it. m%mB<Dm^<o^^\t. ^-2\Z 

s i n ^ - s i n 0 * -mX/v 

[0 0 2 3] mm^^mommm^n. ^m^m 

s ind-s inO' ^ (n-1) dt/ds 



* [0 0 19] 

(mm) (3) 

^ [0 0 2 1] C(0;it\t. W.C. Sweat tOg^i: (J. Opt. So 
c.Ain.Vol69,No3,Marchl979) (C^$nT*50> OTtC-e 

(4) i^^m^-D. 

[0 0 2 2] 

(4) 

(5) ^^^tt^c 
[0 0 2 4] 



iJ^±02t?(^5S: (4) 



(5) ®?r^n 
mA/pi= (n-1) d t/d s 

m/p= (dt/ds) (dn/dX) 

=mXy I (n-1) p) • (dn/dX) 
A An= { (n-1) / X] AX 

<KSfB*JcOif'.tS:i:2 4 8. 3 8nmtC*3ft'5 
1 0 0 0 1 tSt. 't0iil(DmR\Z^^^X\t. 
^ (7) ^£ffit.^ftgUTS-2IOT^U;tSffl[^*i6/t. 5^? 



(5) 



(6) 



Tir [0 0 2 5] 'A\z. yv^)V^J->':/v-v^:i(D^o 
^isb^. ^ (6) ^xxmi^Lx. 



(fzfiib. m=l i:L;t) • • (7) 

m.^x^^x^x$>^. 
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(5) !f$ra¥4-3 6 1 2 0 1 

^ * 8 

[0 0 2 6] tc^r. ^^^mzm^r^^m\t. ^mu>xi i\z\tyu^)iv->:fu-hi smm 

[0 0 2 7] Sai^(0ft1M;&^e. 3t^*^«a:LT •r;5;b^. ^ (3) is^^. 

±X^^-a%^m^^X\^^^:L<D^<n7.'rvfmvyX d Z/d s=1.567779X10-«x s 

iC#a?^<fX*$:SSL, }6Siig$:±0. 0 1 nm«T(CiR d t /d s = d Z/d s =1. 567779X10-« x s 
^m'Ct^^m^tl^h^. *^JS«?iJ(C^LfclB/jN* Zt\^^ (6) (C«ALT. 

p=mXA/ { (n-1) dt/ds} =mX (0. 24838m m) / {(10001 

-1) X 1. 567779 X 10- « s) 

p==mx 15. 84279 (mm • jiim) /s (mm) .... (g) 

tfy^fi^7 Mmi:> nm'^h'^y)^mxnx^mt^z\z 

IS) X (y->P0^g) / (^/->COD^ig) 

rzScm\zm^^ms^mfr^0f}^j:\,\ zn\z<ko. ts'p 
20 ^\z'/->p<D'Aik^m<LMmi^^^mtrz,ty3i 

[0 0 3 1] ui^^ yu^)]^v->^u-hi s\zmm 

<i&M'r^^o\z':fu->^>^Lx^^. rf3it>t. m 
3(Dyu:^)W/">^u-hi s<Di!:±mz7K-r^o 
\z. m\Mmmtmm^x. ih\zMt^^(Dm'^\r^^^ 

30 mX/ (n-1) 

zzx. n\tyu^)W-y':f\^'-'hib(Dm^(Dm^ 

i^^mmxU't^'U^Xh^i)^^. n=l. 
5 0 8 3 3 S-Ca&'So 
[0 0 3 2] 



-£^s (8) ^m^^x\^v'^^%[n't^z.ti)^x^^^ 
[0 0 2 9] yv:^-)W->'f\^-v^m\zt> 
tz 0 n-'^w^to^^^^mm-t^^ ^ \zmm^n^ x^ 

m^t^mmLx^^:^. :^mmm<Dm^\zh. {gjc*^ 
9gnj;e-r> yu^-)\^'y->':ruhi 5±m^2'A<D^ 

:/U-h 1 SS^ja-TJ^ct^*^ s =8. 75mmTti, 
(8) ^0. yU^)l\^y^f)^3. 6 2umt^mm 

[0 0 3 0] :^^m\z^r}c<Drm^-^m-r^ 

Ztf)^X^^. mmmmi 0\t. U^i^JH2$:NA 

0. 0 3 5TfiSB^LTi.^^o 2xmmitr\z 

— h 1 50(f 5^eC(f> 8. 8mm (s=4. 4 mm) (OR 

mmmp^^mm-r^. z<Dmmmx\t. yv^)v^j-y 

T'U-hOtfi^gKtf) 9mm (s = 4. 5mm) Sry— > 
7->Ctim=2, ^/->P«m=4 0;^IS: 
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10 



/ 




s (mm) 


fcTy^^ (^zm) 






2 


15. 8 4 3 


c 


2 


A 


'7 ft O 1 






4. 5 


7, 041 






4. 5 


14. 082 


p 


4 


6 


10, 562 






8. 74 


7. 2 5 1 



1- 



[0 0 3 3] 

9 - mm 

1 0- m^mm 

1 l-fi|/i^gjKU>X 
1 2-"U'^^7;i/ 
30 i3-^x;\ 
1 4-§g^$iK0 

[^2] 



mi] ^^m\z^^yu^^)iv->':/u-h<Dm^t 

[03] ia2C0SP^Jfc^ia-Cfe'£)o 

[IS 4] ia2co>ie^^4>co«S/jNig:j^i/>x<3!)iR^0T* 
[|glil 
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imm] ¥^3^1 1^150 
[^mmiE 1 ] 

mjEm] mm. 

tt^^^myv^^)V'/-y^v-v^m^^it^'^^, 



[0 0 0 1] 

itm^mzm-^^. 

[0 0 0 2] 

^y^'rvn\zmm'^n^m^^^v>x\t. m^w^^f)^ 
&^mx^^ztt)^q>. ^Mx^^mmmmmz^E^ 

'^^\z^o&iRm^miE'r^^tf)^xtu\^\ -ecT. 
^-jjm^mm'^nx^^^. 

[0 0 0 3] &:mmyu:^^)V9->:/u-h\z^^^m 

(DMir (\Bl^X\tm^tm^^^X$>^f}\ :$i%m\Z^ 
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s i n 0 • - s 1 n 0 =mA/p 
m\t^^(D'ASLr. 0, ±1. ±2. ±3. ± 

[0 0 0 5] C<D^ (1) T&^f,, :)feigOMJffifliSS;&^ 
SSO^e^:^ y X ^ X ^^isbXJE<D^m^n%. 

i|K^tiffiiE^tgT*0. #M¥2-1 1 0 9mz^^^X 

^ti^m^bW^mu>x<Dm&im\zi<Lmmy u^)iV'~> 
':/u-h^m^^x. ^i^^^mm-r^^m^mm^nx 
v^^o ^<o^\z7jk'^tirc&^my u^-)VV->'fU'-h 

[0 0 0 6] 

xvt^^box. +^u&i\5LmmiE^notii^\z\t. 
<Dmmts^i^'Diimmyu^^)\^v->:fU'~ hf}^£^w\z 
f^^. ^o-yj. &^myu:^-)i'j'~>:fi'-h\t. % 

^f)"^ ^ ^%~JjmZ}p\ti^'D X^^ \Z y "^m^^ 
<U^Xff<:^^. ^<7)^/h7l/:^;i/tf7^fl> (1) 

f)^^tm^f)'^u^o\z. i<E^myu^)iv->'fu-h 

t^BISt^^o -i-^/Si&i^mmAE^n^rtsblzU. g/h 

mmtmi^xmmx$>^. 
[0 0 0 7] co^yrmmmzm^. ^mm\t. s/h 

yl'^)V\^y^f)^itm±t\^^\zhf)^fi^t>iE>'r. +6^^ 
[0 0 0 8] 



[0 0 0 4] 

(1) 

'^om^myv^-)W-y':tv-v%m^^l^%^%\t. 
mmyv^-)]^^j-y^v-v^^\^. wmmyv^ 

^<r>yV^-)VMy^^\^< \ty U^-)l\fy^t-/U->> 

^ >^mm^-^rix\^^^ct^!^mt^^h(Dx;^ 

[0 0 0 9] 

^^^moy&^myu^jvv-y^u-h^m^^^ 
ft^^mzo^^x. mi^^mizLxm^^^. mi\z 
^^^x. i\mi^^^v. 2. 3\mi^if)^ibi)^ibmit 

* 3 2 0^mx 0 'A\Bimy.^(Dmm^Mmi^x$> 
4iS'eoatte(cffiffi^7i/4^;i/v'->>^u-h5 
^^r^&s^u>xx. ^i^iom^mm9\z^j^Lx 

[0 0 10] ftffl^7!/t^;l/y->yi/-K5ti^coS5 

Ts^Simz^-om^^mLx^^^. &:mmyu^-)w/" 

> y 1/ - h 5 O 7 U- ^ ; P A ^ - > M 7 ^ V - > C 

(omm^v-yc. ^Lx. '/">c<D^mxo»:mm 

[0 0 1 1] ^UT, &:mmyu^)i 

'^<D^m^mmvx]^>xj^m^nt>it. ::n\zMu 
mmv->F\z^^^x\t. it^^m-Ao^m^mrnvx 
i^>xii^m^fft>it^^^\zr^. v->Q. p-en-? 

\^v^timmithxwimtu^^/-yY>0\::y^\t.. m 

2ymim\Z:K^<rj:^Zt^^^ (1) f)^^m^f}'^X$> 
mz. nil = l. m2 = 2T^nti, V^->P(Dtr 

v^\t. ±mn\:.]Bim:kWi%m^^^^^m<D^mmy\^^ 

)W->^V-h(Dm^\z];t^. 2 <;^-S. 

\Z. m2 ^ tm\i. '/->P(D\lv=^\tZm\ZfS. 

D> &.mmyv:^)V'/-y^v-hb\ti<.^u^\^'^'t 

[0 0 12] '/-y'p\-m:m^^MmLx\^> 
x^m^nit'^x^-^^it^. m^^^^'j-yc<D^o 
\z^<'t^^t\tw^mmxhr>. ^^^mtv-yc 
\Z^^X^^Z.t\Zfi,^. ^(Drnx^^^Kt-^^bt. 
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(9) 



1$5S¥4-3 6 1 2 0 1 



(^/">P=£:aOfettS3t«X^;P4^) X (1-K) (2) 



X0O:k\3l9r^^^ty^M2(Ox:^)i^^\zit^r. O'A 
[HliffTtS:^ < v/» > p 0 ait^TtS 3 X^^ 
)V^\t. JEE®MIC/jN$<;^j:^, Lftfi^^X. S: (2) T 

[0 0 13] \BimiSi^^^tb^rztb\z. 

^n^n<DmwAmz^^rznm^mw.-tn\t^\^\ * 

^<i:S?5:^ffi@tClE©-r^c:i:t)PjtgT^'5o CIO® 
:)t^3c^ii^®*^tcit'<. 2 cDjgigf -5)^^05 

>P(D®IIJt$;<?^«J5e:i:Jc;^^CDT, ^^MyV^^jV 

'/->^\y-v\t. v>x^.<Dmi&m\zm<i5fm^L 
^\ i.f)^h. m&.m\Z'SL-'tmi)^m'fri\t'fs.^n.\,'^%<Dx 

m^^LAz\.x^%-n^\z3wmk^\z^j-y^n\.x 
co^'&ti. ^iM\z)^^x^(j>A\z<^%;^ 
x\t^y)'^A<Dmx^%m\^. mm\vto:^nmz^m. 

s-1 



[0 0 14] 

[^jS0ii] ^m^\z^^^mkyv^)W->^^y-v 
^m\^^itit^^(j^\^mii(r^'imm^m2\z. ^(r>^% 

J£:^IM$ia3tC^fo 1 l«KrFX:^^v'Vl/- 

tf^^®^"r^;^T-yAcOiRg/jNSjKU>X, lOf^Xx 
^7/^*«c|c(^^$nTL^^fi^9!SaT*'5o ^1t. 1 2 
(^ife«^ffilC®;:f^n:^U5'^;i/. l 3f^^ffilC®;&^n^'> 
XA, 1 4(ifig/M9:i^u>Xcoffiffi@lcB;&^n;tf1'5$ 

[0 0 1 5] Mi^^^^^S 1 Ot^. 4'^i>iSS2 4 8. 3 8 
nm> iSljilO. 35nm(248. 19--248. 5 

4nm) o%xv^^)\,\2^-mmuxwm^h^ 

^-y^^XfW 3±{Cl/5fg(Cfig/jNUTajKt-^. 
fi|/ht9:j^U>Xl icDIiP&NAt^O. 3 5, 
ll':7XAl 3±"C(f) 2 mm, U5^^7;H 2 l/>XII 1 
©(hcD^Smse. 0 3 8 3mmTS^o iRS/hgj^U' 
>Xl lc0l/>X7^-:$^ti;^C0^- 1 iC^t-ilOT* 
0. ^C0iKSia^^4 IC^-r, i^cfe, ^-I'f, r 
1 \t. %^m^r^m\Z. :il i SgCOU'>XffiCOft** 

& di m^m^r^mz. %\^^(DvyxwK(S 
<r^m9(mm-2\z7h't. 

[0 0 16] 













ri = 


30. 4054 


di = 


8. 0000 




ra = 


355. 8106 


d: = 


1. 6000 




r^ - 


28. 7353 


d3 = 


8. 0000 




Ti = 


40. 6480 


d4 = 


7. 7000 




rs = 


-97. 0751 


ds = 


2. 6000 




rs = 


15. 3467 


de = 


4.3000 




r7 = 


00 


d7 = 


3. 7000 


^^^^ 


ra = 


00 


da = 


0. 0000 


* * 


rs = 


* 


d, = 


3. 2000 




rio = 


-17. 7780 


di 0 = 


15. 2000 




rii = 


-23. 6230 


dii = 


15.4000 




r 12 = 


31. 7739 


di2 = 


12. 0000 




ri3 = 


-90. 9941 


di 3 = 


5. 1000 




ri4 = 


26. 0485 


dn = 


10. 6000 




r 15 = 


-58.4030 


di 5 = 


1. 6000 




ri6 = 


-35. 7916 


di 5 = 


8.5000 




ri7 = 


38. 9539 









[00 17] 
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1$SB¥4-3 6 1 2 0 1 



a- 2 













2 4 8. 3 8nm 


1. 5 0 8 3 3 8 


1 0 0 0 1 


2 4 8. 1 9nm 


1. 5 0 8444 


9 9 93. 3 5 


24 8. 54nm 


1. 5 0 8 249 


1 0 007. 44 



[0 0 18] g-uc:fev^T, m9mB(D^\t4^mmr 

Z= (1/2)X1.567779X10-6X 

[0 0 2 0] ^ft. msmB(Dmi^o^^\t. ^-2\z 

s i n 0 - s i n 0 * =mA/p 

[0 0 2 3] m^r^^mommm^n. ytmi}m 

s 1 n^-s i n^' (n-1) 
£^±(7)20CO^ (4) . (5) ^^it-<:6t. JB^^n 

mA/p= (n-1) d t/d s 
7&^«»:)Iit);ii:;&?t)7&^D, roS; (6) ^&ffioTfi[ffil! 

m/p= (d tyd s) {dn/d 
=mA/ { (n- 1) p) . 
An= { (n-1) /k] AA 

^i^fr'bfz^. ^mm^<D^'b^^2A%, 38nmt- 
1 0 0 0 1 tg^, -^(T^ffiCOSgJcrJVi 
Tli, S (7) ^£ffll.i|fffLTg-2(C^UfclSffi^^ 

[0 0 2 6] tZ^X. '^^^^\Z^(t>r%^mWt. 

mt^f)^. coiRmm^<Dm^mtm\zm{5>T^. -rta 
brcf)^'ox. -momiryt^^tcDm^-^mz^^^x. 



* [0 0 19] 

(mm) (3) 

^ [0 0 2 1] ::(D:it\t. W.C.SweattO^X (J.Opt.So 
c.Ain.Vol69,No3,Marchl979) tC^^tlT^SD. &.T\Z^ 

tr^t. &:^myu^)iv->:fu-h\z:H\'f^^m 
ommt. mvf^^\zi^\f^^^<D^i()t^(D^^^r)^ 

^<DX. (4) f)^^r)^i^, 

[0 0 2 2] 

(4) 

(5) ^mf^o 

[0 0 2 4] 



dt/ds 



(5) 



(6) 



[0 0 2 5] :k\z. &:mmyu^)iV->-fu-h^c 

»m^^i^^. ^ (6) ^xxm^bx. 

A) 

(5n/5 A) 

(ftf:iL. m=lthrz) • • (7) 

[0 0 2 7] ii^, sii^c^rnM;^!^^. ytmmtbx 

^T-g- J5K5^ ffl T ^ ^:<7>a (7) X T- y /^ffi 1/ > X 
&^^(D^iE'^^-^nX^'^f3i^^<DX. ^<Dft^. ytM 
IZW^UX^^ML. HSL^m^±0. 0 1 nmJEj^TlCft 

wt^u>xi i\z\m^myu^AV->:ru'-bi 5 

+5J^lCMjE$n, ±KE<DJ;^tCiS:^t|i;5to. 3 5 n mCD 
ytX&'DX^. ^yx/M 3±\zB:»rtU^^)ll 2<DA 

[0 0 2 8] 'A\Z. ^■(^fiffiS7l/:^->lH/->:/U-h 
1 50t:^>^^a-3tC^t-o CintJ:. £kT<D^^\Zb 
x:^tbxi^^. rfs:t>t>. S (3) 75^^. 
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d Z/d S=1.567779X10-«X s 

±ft. m^MZ d Z = d t UO-V. ^ 
P=inXA/ { (n-1) d t/d 
=mx (0.24838 Mm) / {(10001 
p=mX15.84279 (mm - am) / 

ilcOS (8) ^m^^XMv'f'^^nt^Z.ti^^-^^^. 

[0 0 2 9] mk\t. mm'yv^)vj-y^v-v± 

8. 7 5mmTtt. S (8) y >:/ ^f)^ 

to 0 3 0] Lf)^L. ^^m\z^r);iomm^^m'r^ 

0. 0 3 5Tfl^93UT^i^<. 2'V\Bimit'f\Z 
>yu- M SCOtfJ^gg^ 8. 8mm (s=4. 4m 

m) (Dnmm^\H^mmT^o ^omm&mt. tt^gs 

y\^^)]^V->'fU-h(0^^m<t>Qmm {s=4. 5 
mm) €7->C> ^(D^m^^V->P tVTc. 

«m= 4 co;^ScoiHJW^^PJffl-r^.t ^ f^tfUT^-S CO^ 
S-3 



*d t/d s=dZ/'d s =1.567779X10-8X8 
:inS:^ (6) iCf^AUT. 

s) 

-1) X 1. 567779 X 10-* s} 

s (mm) .... (8) 

co^g) 'x^^immz'&\^m<.m.t.'t^m'^^\.\ ^ 

[0 0 3 1] r^:^. fl:fflia7U^;i/7->7^U-M 5 

\ztimti^j^mi^^/^^->\t. 'tn^n<D:kSi.(Dm^ 
^^^Kmrn-r^^oiz^u-i^y^Lx^^, -rr^tt 

m3<D&:mmyu^^)W/->'/u-hi5(DWi:k^ 
mk/ (n-1) 

= 1. 5 0 8 3 3 8T*^<, 
[0 0 3 2] 





(m) 


8 (mm) 


(Mm) 


c 


2 


2 


15. 843 


4 


7.921 


4. 5 


7. 041 


p 


4 


4. 5 


14. 0 8 2 


6 


10. 5 6 2 


8. 74 


7. 2 5 1 



[0 0 3 3] 

^^}Lms\zwL^h(j^%^fmmhu->x\^^tL& 
^myv^)W-y^v-vmm(h\iv'^mi\\L^. 

rc<i; 'o%^mt^vyx(Dm^hm-immzu^. 



[^2] i^m\\z^^^i^myv^)W->^v-v^ 

[EI 3] ^2(Dmm.±^X^^o 

[0 4] ia2c^)l£^^4^(Dfig/jNfi:i^I/>X(^iR3l0TS 

1 
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2 -mmMojt^m^^ ^-^^-^m 



* 9- 
1 0 

1 1 

1 2 
1 3 
1 4 



-36120 1 



^ii^MiEl] 



[0 0 0 8] 



o^^<oyu:^^)V\£y^hL<\tyu^-)i\£y^t':ru 
miE^^mB^] 0 0 10 

[0 0 10] fiffl^7U^^;i/i/->yu-h5ti^cottr 

^±o^^yeM(D^f}mmr^m^^\zmm^0m^^ 
m^b. :in^'/->p ms^it^z-r^. ^lx. y 
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